The mouse homcodomarn transcrlp!ion iacior Phox2 1s cxpresscd m the autonomous PNS and transitorily m the embryonic VIIth, IXth an Xth cramal ganglia. PhoxZ IS also found in a rcstrlcted population of hlndbrain neurons, which correspond mainly to the (nor)-adrenergic centers once there are Identifiable. To Investigate the role of Pbox2 in mouse nervous system development, we created a null mutation in the Phox2 locus wa homologous recomblnatlon in ES cells. Mice hemizygous for the mutarion are viable and fertile. Mice homozygous for the mutation do not feed and dre wlthin 20 hours after biflh. In the embryrmlc PNS, stainmg with two different markers revealed absence of parasympathetic gangha m the head, whereas the enteric nervous xystcm appeared normal. Sympathetic gangha develop and exprc\c noradrenerglc markers, but the rostra1 most part of the sympathetic chain IS morphologically abnormal. In addmon. the IXth and Xdl \[an~al ganglia are reduced in slzc. In the emhrqomc day 13. We performed mutagenesis screen in the zebrafish and found over 500 mutants with abnormal neural cell death. We analyzed 40 of them and claGfied by the spatial and temporal pattern of cell death. Class I: Late focal neural degeneration mutants. These 18 mutan& have resvicted cell death mainly in the tectum and the dorsal hindbrain after 36 hours. The degeneration does not spread and disappears at later stages of development. Class II: Early focal neural degeneration mutants. Ten mutants of this cla$s exhibit transient resticted degeneration affecting mainly the diencephalon, the hindbrain and the spinal cord at 20 hours. The midbrain is less affected. The &generation shif& to the dorsal diencephalon and the &turn at 36 hours. Class III: Late spreading neural degenention mutants. These 8 mutants display a degeneration first seen in the tcctum and subsequently spreading throughout the nervous system from 36 hours on. Class IV: Early general neural degeneration mutants. Tbis class of 4 mutants shows overall cell degeneration in the nervous system already hy the 15 somite stage.
As previously shown central neurons are able to synthesize both the TNFa mRNA (Neuroreport 5, 1994) and protein (Neuron 10, 1993 ) after a hippocampal injury in the adult mouse brain. As the expression of the TNF-Rs in the normal as well as in injured brain tissue is not known. it was important to identify the cells which would be susceptible to express these molecules in vivo. Indeed, TNFa binds to two types of receptors, the ~55 (type I) and the ~75 (type II) TNF receptors which are bighly homologous in their extracellular domains. In this study we have used a nonradioactive in situ hybridization method to detect the expression of mRNAs encoding for the TNF receptors in normal and injured adult mouse brain. Probes specific for each receptor were labeled with digoxigenin. In the normal brain mRNAs encoding for each receptor were expressed in neurons in the hippocampus and in different brain areas. A non-neuronal expression of both receptors was observed in meninges, in white matter tracts and in ventral sub-pial glia. We hypothesize that the TNFa which is produced by neuronal cells after brain injury can interact in autocrinc and paracrine fashions witb its specific receptors shown to be also expressed in central neurons. The mouse homcodomarn transcrlp!ion iacior Phox2 1s cxpresscd m the autonomous PNS and transitorily m the embryonic VIIth, IXth an Xth cramal ganglia. PhoxZ IS also found in a rcstrlcted population of hlndbrain neurons, which correspond mainly to the (nor)-adrenergic centers once there are Identifiable. To Investigate the role of Pbox2 in mouse nervous system development, we created a null mutation in the Phox2 locus wa homologous recomblnatlon in ES cells. Mice hemizygous for the mutarion are viable and fertile. Mice homozygous for the mutation do not feed and dre wlthin 20 hours after biflh. In the embryrmlc PNS, stainmg with two different markers revealed absence of parasympathetic gangha m the head, whereas the enteric nervous xystcm appeared normal. Sympathetic gangha develop and exprc\c noradrenerglc markers, but the rostra1 most part of the sympathetic chain IS morphologically abnormal. In addmon. the IXth and Xdl \[an~al ganglia are reduced in slzc. In the emhrqomc day 13. We performed mutagenesis screen in the zebrafish and found over 500 mutants with abnormal neural cell death. We analyzed 40 of them and claGfied by the spatial and temporal pattern of cell death. Class I: Late focal neural degeneration mutants. These 18 mutan& have resvicted cell death mainly in the tectum and the dorsal hindbrain after 36 hours. The degeneration does not spread and disappears at later stages of development. Class II: Early focal neural degeneration mutants. Ten mutants of this cla$s exhibit transient resticted degeneration affecting mainly the diencephalon, the hindbrain and the spinal cord at 20 hours. The midbrain is less affected. The &generation shif& to the dorsal diencephalon and the &turn at 36 hours. Class III: Late spreading neural degenention mutants. These 8 mutants display a degeneration first seen in the tcctum and subsequently spreading throughout the nervous system from 36 hours on. Class IV: Early general neural degeneration mutants. Tbis class of 4 mutants shows overall cell degeneration in the nervous system already hy the 15 somite stage.
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Three of the class I mu&n6 show a change in the pattern of gcnc expression in the anlage of a brain structure prior to the onset of degeneration. These results suggest that focal cell death may be a useful clue for the detection of early patterning defects of the vertebrate nervous system in regions devoid of visible landmnrkh 125 OTX2 AND ANTERIOR NEURAL TUBE PATTERNING Siew~Lan An& Jm Ou*, Muriel Rhinn. Nathahe Dangle. Lois Stevenson*, and Janet Rossant*. IGBMC, CNRSIINSERMIULP.
Illkirch, France, and *Samuel Lunenfeld Research Institute, Toronto, Canada.
The mouse orfhodenficle-related homeobox gene, 01x2 IS widely expressed in the epiblast at the early primitive streak stage. but becomes progressively restricted to the anterior third of the embryo by the headfold stage. This anterior-specific expression is very simrlar to the expression pattern of orrhodenricle in Drosophila embryos, suggesting that Ofx.2 could as orthodenricle in flies have a key role in anterior patterning of the embryo. To test this, we have generated a homeobox deletion mutation m the 01.~2 gene in nxe using homologous recombination in ES cells. This mutation leads to embryonic lethality around E1O.S and homozygous mutants show a complex phenotype with defects in gastrulation. axial mesoderm and rostra1 brain development. In particular, the forebrain, midbrain and anterior hindbrain regions are deleted. Loss of the rostra1 brain in mutant embryos could be due to inability of ectoderm cells to respond to inducing signals from mesoderm and/or the Inability of mesoderm to produce the signals. To determine whether ectoderm and/or mesoderm tissues are defective in homozygous mutant embryos, we are undertaking tissuerecombination experiments by associating ectoderm tissues from wild type mice with mesoderm tissue from 01x2 (-I-) mice, and vze versa. Chimera studies with homozygous mutant ES cells are also being performed to study the ability of mutant cells to contribute to the three different germ layers at the anterior end of chimeric embryos. These approaches should allow us to characterize the different roles of the 0~2 gene in the early mouse embryo.
